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Terminologi 


Data Longitudinal 
" Data yang diambil melalui beberapa pengamatan berulang (antar waktu) 
pada suatu unit 
a Unit dapat berupa Individu, sekolah, benda dsb. 
a Data longitudinal seringkali dikontraskan dengan Cross sectional data 


Repeated Measures 
= Biasanya dipakai dalam penelitian eksperimental dimana subjek 
mendapatkan perlakuan yang berbeda-beda pada suatu Interval waktu 
" Misalnya desain ABBA 


Kelebihan Data Longitudinal 
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Fixed vs Random Effect 
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Intersep beda, Slope sama Intersep sama, Slope beda 


Gambar 4 Model-Model Regresi Multilevel 


Model mana yang paling tepat? 
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Ketika kita terapkan analisis regresi pada kelompok kita akan mendapatkan sejumlah garis 
regresi yang jumlahnya sama dengan jumlah kelompok. Parameter intersep dan kelompok 
tersebut bisa saja berbeda. 

Kedua model ini kita terapkan pada data kita. 

Model mana yang paling tepat akan terlihat dari щі kecocokan model yang paling tinggi. 
Persamaan regresi untuk masing-masing model adalah sebagai berikut: 
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Repeated Measures Data 


Varians Dalam Amatan 


LP Рр 4 


Mes t KAKEK 


Amatan 1 Amatan 2 Amatan 3 


— > к | 


Varians Antar Amatan 








Varians Dalam Amatan - Varians Antar Amatan = Varians Eror 


Diharapkan sekecil-kecilnya karena menunjukkan perbedaan 
individual karena dipengaruhi karakteristik unik tiap individu bukan 
karena Kelompok 


Varians Dalam Amatan 


5 





O Between-groups уагіапсе 
Ej Individual differences variance 
[] Residual variance 








Diharapkan sebesar-besarnya untuk menunjukkan 


Varians Antar Amatan perbedaan antar kelompok/amatan 


Contoh Data 
А1 62 50 63 64 


A2 63 60 09 0 ง 
A3 0 ง 01 72 0 ง 
A4 09 04 90 b 
A5 69 65 24 59 
Аб ГА 67 0 ง 90 
А7 16 66 б/ 50 


A8 15 1 75 45 


Tahap 1 = Variasi Total 
A1 62 50 63 64 


A2 03 60 09 65 


A3 65 61 72 65 Rerata Total = 


A4 09 04 90 61 


A5 69 65 94 al 6 3 a 9 6 





AG 71 67 бо 90 
А7 18 66 67 90 
AB Do Ds Do 45 





JK-TOT Ра LX E M otal 
JK-TOT = (62 - 63.96) * + (63 — 63.96+ ... = 1705,868 


VARIASI TOTAL 


1705,868 





Tahap 2 = Variasi Dalam Orang 


Rerata A1= 61.75 
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61.75 JK-DALAM ORANG 1 = 
5575 LX 7 Morang-il ^ 
62.75 


61.75 (62-61.75) + (58-61.75)4 + mE 


63.25 
0525 


67 UNTUK SETIAP ORANG 
JK-DALAM ORANG - 1602.50 





VARIASI TOTAL 
1705,868 


VARIASI DALAM 


ORANG 
1602.50 





Tahap 3 = Variasi Antar Amatan 





Rerata Total z 63.96 
NE: JK-ANTAR = SIM, - M...) = 
: * (68.88 – 63.96)?+(58 — 63.96) 
= - + .... = 554.125 
65.25 57.38 


JK-ANTAR АМАТАМ = 554.125 


VARIASI TOTAL 
1705,868 


VARIASI DALAM 
1602.50 


VARIASI ANTAR 
554.125 





VARIASI TOTAL 
1705,868 


VARIASI DALAM 
1602.50 


EROR 
(RESIDU) 


1602.50 — 554.125 = 1048.38 


VARIASI ANTAR 
904.125 





VARIASI TOTAL 
1705,868 


RESIDU 
1048.38 


VARIASI ANTAR 
554.125 
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Tests of Within-Subjects Effects 


Measure: MEASURE 1 


Source 
Amatan 


ErroriAmatan) 





Type Ш Sum 

af Squares df Mean Square F Sig. 
Sphericity Assumed 554.125 3 184.708 3.700 028 
Greenhouse-Gelsser 554,125 1.573 331.245 3.700 063 
Huynh-Feldt 554.125 2.137 259.329 3.700 047 
Lower bound 554.125 1.000 554.125 3.700 096 
sphericity Assumed 1048.375 21 44 923 
reenhouse-Gelsser Ј48. ATU 89.525 
Huynh-Feldt 1048.375 14.857 70.091 
Lower bound 1048.375 7.000 149.768 


Antara 11, 12, 13 dan 14 didapatkan 
Perbedaan yang signifikan 
(F = 3.70: p < 0.05) 


Tests of Within-Subjects Effects 


Measure: MEASURE 1 


Source 
Amatan 


ErroriAmatan) 





Type Ш Sum 

af Squares df Mean Square F Sig. 
Sphericity Assumed 554.125 3 184.708 3.700 028 
Greenhouse-Gelsser 554,125 1.573 331.245 3.700 063 
Huynh-Feldt 554.125 2.137 259.329 3.700 047 
Lower-bound 554.125 1.000 554.125 3.700 096 
sphericity Assumed 1048.375 21 44 923 
reenhouse-Gelsser Ј48. ATU 89.525 
Huynh-Feldt 1048.375 14.857 70.091 
Lower bound 1048.375 7.000 149.768 


Mean Square = Sum of Square / df 


F= Mean Square Amatan / Mean Square Eror 


label Hasil Analisis Anava Amatan Ulang 
Secara Lengkap 


Table 3. Summary table for the one-way repeated measures ANOVA 


subject 


Conditions 


Residual 


Total 





Sum of squares 


704.96 


152.33 (SSB) 


69.67 (SSE) 
926.96 (SST) 


Degree of freedom 


(n - 1)(k- 1) = 14 


(пук) - 1=24 - 1=23 


Mean squares 


100.78 


76.16 


4.98 


15.31 (p < 0.0001) 


(М5 by condition 
7 MS Residual) 


Effect size 
(partial eta-squared) 


152.33 / (152.33 + 69.67) 
= 0,69 

(55 by condition / (55 by 

condition + SS residual) | 


Longitudinal Data 


Format Data 


— i] Subject @, Gender _ @ Region | ĝa Education | LOLF Фон |Q HOLF (4 HOHF | $ Subject | @, Gender O,Region Ф, Education 2, Disgust Ф, Fright Ф Rating 
к. ici = ака nm ES = Es a ш Female ' North America some Low Low IIB 60 
3 | 3 Female Europe college 5.0 10.0 10.0 10.0 = Ы ON Dao SM Ш.А, 55 
4 | 4 | Female North America college 6.0 90 60 90 3 | 1 Female North America some High Low 9.0 
5 | 5 Female North America some 30 6.5 5.5 8.5 4 | 1 Female North America some High High 10.0 
6 | 6 Female Europe some 20 0.5 75 3.0 5 2 Female North America advance Low Low 10.0 

7 | 7 Female North America some 10.0 10.0 10.0 10.0 6 | 2 Female North America | advance Low High 
8 | 8 Female North America | high 10.0 10.0 9.0 10.0 7 | 2 Female North America advance High Low 10.0 
ci 9 јами NO dico Ka % 95 92 292 8 | 2 Female North America advance High High 10.0 
10. 10 Female Other high 8.5 10.0 70 2 me — E = == = 
11 11 Male North America | some 0.0 25 0.0 0.0 | 
2 12 Male North America | зоте 9.5 75 8.5 10.0 10 | З | Female Europe college Low High 100 
13 13 Female North America 1655 7.0 8.5 6.5 8.5 11 | 3 Female Europe college High Low 10.0 
4 14 Female North America some 3.0 8.0 40 8.5 12 3 Female Europe college High High 10.0 
15. 15 Male North America | some 40 5.0 6.0 7.0 13 4 Female North America college Low Low 6.0 
16 | 16 Male North America | high 7.0 8.5 8.5 9.0 14 4 Female North America college Low High 9.0 
ATA 17 | Mele Nor Amence | some 20 60 10.0 10.0 15. 4 Female North America college High Low 6.0 
40 40 Camala Masih Amariana hinh ТЕ сп ТЕ nn “4 

16 4 Female North America college High High 9.0 
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Fixed Effect 


Fixed Effect Omnibus tests 
F Num df Den df р 
grup 129.23 1 55.9 < 001 
Amatan 26.00 2 107.9 < 001 
putusasa 1.52 1 138.7 0.220 


grup = Amatan 58.35 2 96.3 < 001 


Note. Satterthwaite method for degrees of freedom 


Fixed Effects Parameter Estimates 


Names Effect 
(Intercept) (Intercept) 
grup1 Perlakuan - Kontrol 
Amatan1 Postest - Pretest 
Amatan2 Followup - Pretest 
putusasa putusasa 


Perlakuan - Kontrol ж Postest - Pretest 
Perlakuan - Kontrol > Followup - Pretest 


grup1  Amatan1 
grup1 ж Amatan2 


Estimate 


23.5067 
-4.7115 
-3.0073 
-1.9717 
-0.0548 
-7.6465 
-8.2617 


5Е 


0.1942 
0.4145 
0.4174 
0.6178 
0.0444 
0.8275 
0.8622 


Lower 


23.126 
-5.524 
-3.825 
-3.183 
-0.142 
-9.268 
-9.952 


95% Confidence Interval 


Upper 


23.8873 
-3.8992 
-2.1892 
-0.7609 

0.0323 
-6.0246 
-6.5718 


46.3 
55.9 
95.9 
121.9 
138.7 
95.1 
98.9 


121.03 
- 11.37 
-7.20 
-3.19 
1.23 
-9.24 
-9.58 


< 001 
< 001 
< 001 
0.002 
0.220 
< 001 
< 001 


Random Effect 


Random Components 


Groups Name SD Variance 
id (Intercept) 0.705 0.497 
Residual 2.041 4.166 


Note. Number of Obs: 150 , groups: id 50 


ICC 


0.107 


Plot 
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Mixed Model O) 
Dependent Variable 
> Ф bdipost 


Factors 





Covariates 


Ê bdipre 


y 


Cluster variables 
D subject 
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Estimation Confidence Intervals 


Ҹ КЕМІ +# Confidence intervals interval 95 % 


Conditional on treatment and visit mean post-treatment, BDI is estimated to increase by 0.62 points for each additional 
baseline BDI score (95% Cl from 0.46 to 0.77 points) and conditional on pre-treatment score and treatment group to decrease 
0.7 points each month (Cl from 0.41 to 0.99 points). Finally, for a given visit and baseline BDI score the BtB treatment is 
estimated to decrease the mean BDI score by 3.22 points (Cl from 0.015 points increase to 6.5 points decrease). 
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Random intercept model 
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Random intercept and slope model 
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Fixed Effects Parameter Estimates 


Names 


(Intercept) 


bdipre 
treat! 
time? 
time2 
time3 


durationi 


Random Components 


Groups 


subject 
Residual 


Effect 


(Intercept) 
bdipre 


1-0 
2-1 
3-1 


4-1 
7-0 


мате 


(Intercept) 


Estimate 


14,787 

0.610 
IE 
- 1.439 
-2.671 
-4.398 

0.646 


SD 


7.25 
5.05 


56 


0.8297 
0.0781 
1.6334 
0.8191 
0.8933 
0.9291 
1.6716 


Variance 


Note. Number of Obs: 280 , groups: subject 97 


Lower 


13.161 

0,457 
-6.424 
-3.045 
-4,422 
-6.219 
-2.630 


ICC 


0.674 


95% Confidence Interval 


Upper df t p 
16.4133 99.4 17.823 < 001 
0.7629 99.4 7.902 с .001 
-0.0214 93.9 - 1.973 0.051 
0.1662 195.3 71.757 0.080 
-0.9200 197.0 -2.990 0.003 
-2.5768 197.1 -4,733 < .001 
3.9221 96.8 0.386 0.700 


Conditional on treatment and visit mean post-treatment, BDI is 
estimated to increase by 0.61 points for each additional baseline 
BDI score (95% Cl from 0.46 to 0.76 points) and conditional on 
pre-treatment score and treatment group to decrease 0.7 points 
each month (CI from 0.41 to 0.99 points). Finally, for a given visit 
and baseline ВО! score the ВІВ treatment is estimated to decrease 
the mean BDI score by 3.22 points (Cl from 0.015 points increase 
to 6.5 points decrease). 


Conditional on treatment and visit mean post-treatment, ВО! is estimated 
to increase by 0.62 points for each additional baseline BDI score (95% CI 
from 0.46 to 0.77 points) and conditional on pre-treatment score and 
treatment group to decrease 0.7 points each month (Cl from 0.41 to 
0.99 points). Finally, for a given visit and baseline ВОЇ score the ВІВ 
treatment is estimated to decrease the mean ВО! score by 3.22 points (СІ 
from 0.015 points increase to 6.5 points decrease). 


